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We claim: 



fps R'-R 8 in the 



1 • A method for enhancing bone repair in a mammal, comprising the administratis^ an 
amount effective for enhancing bone repair in the mammal of at least one j^ve agent 
comprising a sequence consisting of at least three contiguous amino acids 
sequence of general formula I 

R'-R 2 -R 3 -R 4 -R 5 -R 6 -R 7 1 8 
in which R 1 and R 2 together form a group of formul 
X-R A -R B -, 

wherein X is H or a one to three peptide group, or is absent, 
R A is suitably selected from H, Asp/4i, Asn, Acpc (1-aminocyclopent 




:ane 



carboxylic acid), Ala, Me 2 Gly, Pro, Bet, GJ^NHtf, Gly, Asp(NH 2 ) and Sue, 



R B is suitably selected from||r^Lys, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selected from fh^fo consisting of Val, Ala, Leu, norLeu, lie, Gly, Pro, 
Aib, Acpc and Tyr; 

R 4 is selected //from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consisting of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is^His, Arg or 6-NH 2 -Phe; 
y is Pro or Ala; and 

R 8 is selected from the group consisting of Phe, Phe(Br), He and Tyr, excluding 
se/uences including R 4 as a terminal Tyr group, or is absent. 
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2. The method of claim 1 wherein the active agent is selected from the group coning of 
angiotensinogen, SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, Se/iD NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:ll, 
SEQ ID N0.12, SEQ ID NO:13, SEQ ID NO: 16, SEQ ID NO:17, SEQ H^NOrlS, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23/sEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ^DNO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID NO: 32, SEQ ID NO:33, SEQ ID NQ^4; SEQ ID NO:35, SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ED NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, and SEQ IdX : 45. 

3. The method of claim 1 further comprising^administration of an amount effective for 
enhancing bone repair in the mammal ofjat leasee compound selected from bone morphogenic 
protein-2, bone morphogenic protein-4, |L^orphogenic protein-6, bone morphogenic protein- 
7, transforming growth factor-beta, insjH-Jike growth factor, and parathyroid hormone. 

4. An improved method, for taffe aid prosthesis implantation in a mammal, comprising the 
administration of an amount effective for enhancing bone and prosthesis implantation in the 
mammal of at least onyactive agent comprising a sequence consisting of at least three 
contiguous amino acidj&f groups R'-R 8 in the sequence of general formula I 

r'-r j -r 3 -r 4 -r 5 -rW 

ii/which R 1 and R 2 together form a group of formula 
X-R A -R B -, 

wherein X is H or a one to three peptide group, or is absent, 
R A is suitably selected from H, Asp, Glu, Asn, Acpc (1-aminocyclopentane 
carboxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 
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R B is suitably selected from Arg, Lys, Ala, Om, Citron, Ser(Ac), Sar, D-Arg,and 

D-Lys; 

R 3 is selected from the group consisting of Val, Ala, Leu, norLeujSe, Gly, Pro, 
Aib, Acpc and Tyr; 

R 4 is selected from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consisting of He, Ala, Ljl, norLeu, Val and Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 

R 8 is selected from the group consisting crfPhe, Phe(Br), He and Tyr, excluding 
sequences including R 4 as a terminal Tyr groups or is absent. 
5. The method of claim 4 wherein tha^ctiykgent is selected from the group consisting of 
angiotensinogen, SEQ ID NO:l, SEQ ID 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID nI 8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ ID NO:13, SE$ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ED NO:20, SEQ ID n6:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID ^0: 32, SEQ ID NO:33, SEQ ID NO: 34; SEQ ID NO:35, SEQ ID 
NO:36, SEQ ID NO:37/sEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ mM):43, SEQ ID NO:44, and SEQ ID NO:45. 

6. The method of claim 4 further comprising administration of an amount effective for 
enhancing^one and prosthesis implantation in the mammal of at least one compound selected 
from b/ne morphogenic protein-2, bone morphogenic protein-4, bone morphogenic proteh>6, 
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bone morphogenic protein-7, transforming growth factor-beta, insulin-like growth fac/r, and 
parathyroid hormone 

7. A kit for enhancing bone repair in a mammal, comprising: 

(a) administering an amount effective for enhancing bone repair ifl4e mammal of at 
least one active agent comprising a sequence consisting of at least three Xiguous amino acids 
of groups R'-R 8 in the sequence of general formula I 
R'-R 2 -R 3 -R 4 -R 5 -R 6 -R 7 -R 8 

in which R 1 and R 2 together form a group of formula 



X-R A -R 8 -, 



wherein X is H or a one to three peptide^roup, or is absent, 
R A is suitably selected from H, Asp, Glu, Asn, Acpc (1-aminocyclopentane 
carboxylic acid), Ala, Me 2 Gly, Pni,bet^lu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 

R B is suitably selected frcj J&rg, Lys, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selected frorn&e group consisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 
Aib, Acpc and Tyr; 

R 4 is selected from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and/azaTyr; 

BMs selected from the group consisting of lie, Ala, Leu, norLeu, Val and Gly; 
'R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 

R is selected from the group consisting of Phe, Phe(Br), He and Tyr, excluding 
quences including R 4 as a terminal Tyr group, or is absent; and 
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(b) instructions for using the amount effective of active agent to enhance hone repair 
in a mammal. 

8. The kit of claim 7 wherein the active agent is selected from the gftup consisting of 
angiotensinogen, SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID^NO:4, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ E^NOrlO, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO: 16, SEQ ID NO/l7, SEQ ID NO: 18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID W28, SEQ ID NO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID NO: 32, SEQ ID NO:33J^Q ID NO: 34; SEQ ID NO:35, SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ip4jO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID nA44, ancl SEQ ID NO:45. 

9. The kit of claim 7 further comrlMig an amount effective for enhancing bone repair in 
the mammal of at least one comn6u|d selected from bone morphogenic protein-2, bone 
morphogenic protein-4, bone morphogenic protein-6, bone morphogenic protein-7, transforming 
growth factor-beta, insulin-h^e^owth factor, and parathyroid hormone. 

1 0. The kit of claim 7 further comprising a means for delivery of the active agent. 

11. A kit for improved bone and prosthesis implantation, comprising: 
(a) an amount effective to enhance bone and prosthesis implantation in a mammal of 

at least one active agent comprising a sequence consisting of at least three contiguous amino 
20 acids of gro/ps R'-R 8 in the sequence of general formula I 

r'-r 2 -r 3 -r 4 -r 5 -r 6 -r 7 -r 8 

in which R 1 and R 2 together form a group of formula 
X-R A -R B -, 
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wherein X is H or a one to three peptide group, or is absent, 
R A is suitably selected from H, Asp, Glu, Asn, Acpc (1-amirifcyclopentane 
carboxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and/Suc, 

R B is suitably selected from Arg, Lys, Ala, Orn, Citron, Se^Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selected from the group consisting of Val, AlafLeu, norLeu, He, Gly,. Pro, 
Aib, Acpc and Tyr; 

R 4 is selected from the group consisting^ Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consistinf of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is His, Arg or 6-NH 2 -Ph 
R 7 is Pro or Ala; and 

R 8 is selected from the grounAfansisting of Phe, Phe(Br), He and Tyr, excluding 
sequences including R 4 as a termir^Tyr group, or is absent; and 

(b) instructions for using the amount effective of active agent to enhance bone and 
prosthesis implantation in a mammal. 

12. The kit of claim^l 1 wherein the active agent is selected from the group consisting of 
angiotensinogen, SE# ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ED NO:5, 
SEQ ID NO:6^EQ ID NO:7, SEQ ED NO:8, SEQ ID NO:9, SEQ ED NO: 10, SEQ ED NO:ll, 
20 SEQ ID NQ.42, SEQ ID NO:13, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ED NO:18, SEQ ED 
NO:19^EQ ED NO:20, SEQ ID NO:21, SEQ ED NO:22, SEQ ED NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ED NO:28, SEQ ED NO:29, SEQ ED NO:30, 
EQ ID NO:31, SEQ ED NO: 32, SEQ ED NO:33, SEQ ID NO: 34; SEQ ED NO:35, SEQ ED 
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NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID N0:44, and SEQ ID NO:45. X 
13 The kit of claim 1 1 further comprising an amount effective for etihancinXne repair in 
the mammal of at least one compound selected from bone morphogen/protein-2, bone, 
monogenic protein-4, bone monogenic protein-6, bone morphogenic /otein-7, transforming 
growth factor-beta, insulin-like growth factor, and parathyroid hormoj 

14. The kit of claim 1 1 further comprising a means for delive^yof the active agent. 

15. A method for enhancing cartilage repair in a mamm^f, comprising the administration of 
an amount effective to enhance cartilage repair to the4ammal of at least one active agent 
comprising a sequence consisting of at least three cctffeguous amino acids of groups R»-R 8 in the 
sequence of general formula I 

R'-R 2 -R 3 -R<-fef-R 6 -R 7 -R 8 
in which R 1 and R 2 togejfterfbrm a group of formula 
X-R^ 8 -, 

wherein X is H^br a one to three peptide group, or is absent, 
R A is sm^ly selected from H, Asp, Glu, Asn, Acpc (1-aminocyclopentane 
carboxylic add), Ala, Me 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 

Rj^s suitably selected from Arg, Lys, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lysi 

R 3 is selected from the group consisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 
Aib, Acpc and Tyr; 

R 4 is selected from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 
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R 5 is selected from the group consisting of He, Ala, Leu, norLeu, Val an/Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 

R 8 is selected from the group consisting of Phe, Phe(Br), u/aad Tyr, excluding 
sequences including R 4 as a terminal Tyr group, or is absent. 
16. The method of claim 15 wherein the active agent is selectedirom the group consisting of 
angiotensinogen, SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3^EQ ID NO:4, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID No£ SEQ ID NO:10, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ ID NO:13, SEQ ID N0.16, JfflQlD NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID|f6:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:fl, S/Q ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID NO: 32, SEQ jWo:33, SEQ ID NO: 34; SEQ ID NO:35, SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38/|EQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID^NO:44, and SEQ ID NO:45. 
1 7. A kit for enhancing cartUage repair in a mammal, comprising: 

(a) an amount ef/ective to enhance cartilage repair in a mammal of at least one active 
agent comprising a sequence consisting of at least three contiguous amino acids of groups R ! -R 8 
in the sequence of general formula I 

R'-R 2 -R 3 -R 4 -R 5 -R 6 -R 7 -R 8 
in which R 1 and R 2 together form a group of formula 
X-R A -R B -, 

wherein X is H or a one to three peptide group, or is absent, 
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R A is suitably selected from H, Asp, Glu, Asn, Acpc (l-aminoc^pentane 
carboxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and Si/ 

R B is suitably selected from Arg, Lys, Ala, Om, Citron, Sev(0, Sar, D-Arg and 

D-Lys; 

R 3 is selected from the group consisting of Val, Ala^/eu, norLeu, He, Gly, Pro, 
Aib, Acpc and Tyr; 

R 4 is selected from the group consisting^ Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consist^ of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R is Pro or Ala; and 

R 8 is selected from the groJMonsisting of Phe, Phe(Br), lie and Tyr, excluding 
sequences including R 4 as a terrnma^rVoup, or is absent; and 



jhg the amount effective of active agent for enhancing cartilage 
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(b) instructions 
repair in a mammal. 

18. The kit of claim/7 wherein the active agent is selected from the group consisting of 
angiotensinogen, SEO/ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ TD NO:5, 
SEQ ID NO:6, MQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NOrll, 
SEQ ID NO^£ SEQ ID NO:13, SEQ ID NO:16, SEQ ID NO: 17, SEQ ID NO:18, SEQ ID 
NO:19, SE^> ID NO:20, SEQ ED NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID NO: 32, SEQ ID NO:33, SEQ ID NO: 34; SEQ ID NO:35, SEQ ID 
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NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NQ^ SEQ 
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, and SEQ ID NO:45. 
19. An improved method for attachment and fixation of cartilage implant^fo bone or other 
tissue in a mammal, comprising the administration of an amount effective for attaching and 

fixing cartilage implants to bone or other tissue in a mammal of af least one active agent 

1 • • / 
comprising a sequence consisting of at least three contiguous amino/acids of groups R*-R 8 in the 

sequence of general formula I 

R 1 -R 2 -R 3 -R 4 -R 5 -R 6 -R 7 'R 8 
in which R 1 and R 2 together form a group jh" formula 
X-R A -R B -, 



wherein X is H or a one to three peptide group, or is absent, 



R A is suitably selected fro 
carboxylic acid), Ala, Me 2 Gly, Pro^ 




'., Asp, Glu, Asn, Acpc (1-aminocyclopentane 
ft, Glu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 



R B is suitably selected^from'Arg, Lys, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selectecLfrom the group consisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 
Aib, Acpc and 

R 4 if .elected from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer^and azaTyr; 

R 5 is selected from the group consisting of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 
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R 8 is selected from the group consisting of Phe, Phe(Br), He and Tyr,- excluding 
sequences including R 4 as a terminal Tyr group, or is absent. 
20. The method of claim 1 9 wherein the active agent is selected from the groXconsisting of 
angiotensinogen, SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NGM, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO: 16, SEQ ID NO:17/SEQ ID NO: 18, SEQ ID 
NO: 19, SEQ ID NO:20, SEQ ED NO:21, SEQ ID NO:22, SEQ ED^O:23, SEQ ED NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ED NO:27, SEQ ED NO:2^SEQ ED NO:29, SEQ ED NO:30, 
SEQ ED NO:31, SEQ ED NO: 32, SEQ ID NO:33, SEOnD NO: 34; SEQ ID NO:35, SEQ ED 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ED No4, SEQ ED NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:43, SEQ ED NO:44, and S^Q ED NO:45. 

21. A kit for improved attachment and |xafion of cartilage implants to bone or other tissue, 
comprising: 

(a) an amount effective to^€acli and fix a cartilage implant to bone or other tissue in 
a mammal of at least one active/ agent comprising a sequence consisting of at least three 
contiguous amino acids of groups R l -R 8 in the sequence of general formula I 

R ! -R 2 -R 3 -R 4 -R 5 -R 6 -R 7 -R 8 
in wWch/R 1 and R 2 together form a group of formula 
X-R A -R B -, 

/wherein X is H or a one to three peptide group, or is absent, 
R A is suitably selected from H, Asp, Glu, Asn, Acpc (1-aminocyclopentane 
c/boxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 
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R B is suitably selected from Arg, Lys, Ala, Om, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selected from the group consisting of Val, Ala, Leu, norL^, He, Gly, Pro, 
Aib, Acpc and Tyr; 

_ 4 . 

1S selecte d from the group consisting of Tyr, T^f(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consisting of He, AJ^Leu, norLeu, Val and Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 

R 8 is selected from the group consisting/f Phe, Phe(Br), He and Tyr, excluding 
sequences including R 4 as a terminal Tyr group, oris absent; and 

(b) instructions for using ^^nt effective of active agent amount effective to 
attach and fix a cartilage implant to boffXther tissue in a mammal. 

22. The kit of claim 21 wherem^ active agent is selected from the group consisting of 
15 angiotensinogen, SEQ ID NOy&Q ID NO:2, SEQ ED NO:3, SEQ ID NO:4, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO^SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ m4o:13, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID, 
N0.19, SEQ ID N02-C SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO.-25, SEQip NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 
20 SEQ ID NO^f SEQ ID NO: 32, SEQ ID NO:33, SEQ ID NO: 34; SEQ ID NO:35, SEQ ID 
NO:36, Se4 ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NOi42, SEQ ID NO:43, SEQ ID NO:44, and SEQ TD NO:45. 
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23. An improved medium for the culture of chondrocytes wherein the improvement 
comprises contacting the cells with an amount effective to accelerate proliferation of 
chondrocytes of at least one active agent comprising a sequence consisting at at least three 
contiguous amino acids of groups R ! -R 8 in the sequence of general formula I 

r ! -r 2 -r 3 -rW-r¥ 

in which R 1 and R 2 together form a group of formula 
X-R A -R B -, 

wherein X is H or a one to three peptide grouper is absent, 
R A is suitably selected from H, Asp, Cjflx, Asn, Acpc (1-aminocyclopentane 
carboxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(N# 2 ), Gly, Asp(NH 2 ) and Sue, 

R B is suitably selected from Arg, jjs, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 



\ 



consisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 



D-Lys; 

R 3 is selected from the gr$ 
Aib, Acpc and Tyr; 

R 4 is selected ft^m the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Ser, 
homoSer and azaTyr^ 

R 5 is selected from the group consisting of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is Hfs, Arg or 6-NH 2 -Phe; 
R 7 /s Pro or Ala; and 

R 8 is^elected from the group consisting of Phe, Phe(Br), He and Tyr, excluding 
sequences^ncluding R 4 as a terminal Tyr group, or is absent. 
24. >/The improved chemically defined medium of claim 23' wherein the active agent is 
selected from the group consisting of angiotensinogen, SEQ ID NO:l, SEQ ID NO:2> SEQ ID 
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NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQj 
NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:16ySEQ 
ID NO: 17, SEQ ID N0:18, SEQ ID NO: 19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID^O:22, 
SEQ ID NO:23, SEQ ID N0:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID N0^7, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO: 32, SEQ ID NO:33, SEQ 
ID NO: 34; SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID N0:*£ SEQ ID NO:39, 
SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ JD NO:44, and SEQ ID 
NO:45. 

25. A kit for the culture of chondrocytes, comprising 

(a) an amount effective to accelerate proliferation^ of chondrocytes of at least one 
active agent comprising a sequence consisting of at least $tree contiguous amino acids of groups 
R'-R 8 inthe sequence of general formula I 



R ! -R 2 -R 3 -R 4 -R 5 - 



in which R 1 and R 2 together for 



X-R A -R B -, 



7 -R* 



roup of formula 



wherein X is H or a o^eto three peptide group, or is absent, 
R A is suitably se^cted from H, Asp, Glu, Asn, Acpc (1-aminocyclopentane 
carboxylic acid), Ala,^e 2 Gly, Pro, Bet, Glu(NH 2 ), Gly, Asp(NH 2 ) and Sue, 

R B is suit^ly selected from Arg, Lys, Ala, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

RMs selected from the group consisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 
Aib, fiepe and Tyr; 
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R 4 is selected from the group consisting of Tyr, Tyr(P0 3 ) 2 , Thr, Ala, Set, 
hombSer and azaTyr; 

R 5 is selected from the group consisting of He, Ala, Leu, norLeu, V/f and Gly; 
R 6 is His, Arg or 6-NH 2 -Phe; 
R 7 is Pro or Ala; and 

8 // 

R is selected from the group consisting of Phe, Phe(Br), jfe and Tyr, excluding 
sequences including R 4 as a terminal Tyr group, or is absent; and 

(b) instructions for using the amount effective of ac/ve agent amount effective to 
accelerate proliferation of chondrocytes. 

26. The kit of claim 25 wherein the active agent is selected from the group consisting of 
angiotensinogen, SEQ ID NO:l, SEQ ID NO:2, SEQ^D NO:3, SEQ ID NO:4, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NCtf , SEO/ID NO:9, SEQ ID NO: 10, SEQ ID NO:ll, 
SEQ ID NO:12, SEQ ID NO:13, SEQ nxkjflfl6, SEQ ID NO: 17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ID NO:20, SEQ ID NO:21, SHD ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 
SEQ ID NO:31, SEQ ID NO: 32ySEQ ID NO:33, SEQ ID NO: 34; SEQ ID NO:35, SEQ ID 
NO:36, SEQ ID NO:37, SEQ IBNO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ 
ID NO:42, SEQ ID NO:4ySEQ ID NO:44, and SEQ ID NO:45. 

27. A method for^enhancing bone repair in a mammal, comprising the administration of an 
amount effective^ enhancing bone repair in the mammal of at least one active agent of the 
formula 

tffp- Arg-Rl -R2-Ile-His-Pro-R2, wherein 

Rl is selected from the group consisting of He, Pro, Ala, Val, Leu, and norLeu; 
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R2 is selected from Tyr and Tyr(P0 3 ) 2 ; and 
R3 is Phe, or is absent. 

28. The method of claim 27 wherein the active agent is selected from the grou/ consisting of 
SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:24, SEQ ID NO:31, SEQ ID NO:32/sEQ ID NO: 33, 
SEQ ID NO.-41, and SEQ ID NO: 45. 

29. The method of claim 27 further comprising the administration o/an amount effective for 
enhancing bone repair in the mammal of at least one compound selected from bone morphogenic 
protein-2, bone morphogenic protein-4, bone morphogenic protejA, bone morphogenic protein- 
7, transforming growth factor-beta, insulin-like growth factor/and parathyroid hormone. 

30. An improved method for bone and prosthesis imp&ntation in a mammal, comprising the 
administration of an amount effective for enhancing4>one and prosthesis implantation to the 
mammal of at least one active agent of the formulg 

Asp-Arg-Rl-R2-Ile-His-Pro-R2, wl 

Rl is selected from the group cons^|i|g of He, Pro, Ala, Val, Leu, and norLeu; 
R2 is selected from Tyr and TyrtPd$) 2 ; and 
R3 is Phe, or is absent. 

31. The method of claim 3(f wherein the active agent is selected from the group consisting of 
SEQ ID NO:l, SEQ ID N0:4, SEQ ID NO:24, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO: 33, 
SEQ ID NO:41, and SEQ ID NO: 45. 

32. The method of claim 30 further comprising the administration of an amount effective for 
enhancing bonl repair in the mammal of at least one compound selected from bone morphogenic 
protein-2^bone morphogenic protein-4, bone morphogenic protein-6, bone morphogenic protein- 
7, tran/forming growth factor-beta, insulin-like growth factor, and parathyroid hormone. 
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33. A kit for enhancing bone repair in a mammal, comprising: 

(a) an amount effective for enhancing bone repair in the mammal of %( least one 
active agent of the formula 

Asp- Arg-Rl -R2-Ile-His-Pro-R2, wherein 

Rl is selected from the group consisting of He, Pro, Ala, Val, Leu, aj4 norLeu; 
R2 is selected from Tyr and Tyr(P0 3 ) 2 ; and 
R3 is Phe, or is absent; and 

(b) instructions for using the amount effective of activ^ 7 agent to enhance bone repair 
in a mammal. 

34. The kit of claim 33 wherein the active agent is selected from the group consisting of SEQ 
ID NO:l, SEQ ID NO:4, SEQ ID NO:24, SEQ ID 1J#31, SEQ ID NO:32, SEQ ID NO: 33, SEQ 
ID NO:41, and SEQ ID NO: 45. 

35. The kit of claim 33 further compii^g an amount effective for enhancing bone repair in 
the mammal of at least one comp^uifi Selected from bone morphogenic protein-2, bone 
morphogenic protein-4, bone morphogenic protein-6, bone morphogenic protein-7, transforming 
growth factor-beta, insulin-liWgroWth factor, and parathyroid hormone. 

36. The kit of claim 33^Urther comprising a means for delivery of the active agent. 

37. A kit for improved bone and prosthesis implantation, comprising: 

(a) an amount effective to enhance bone and prosthesis in a mammal of at least one 
active agent o&the formula 

rcArg-Rl -R2-Ile-His-Pro-R2, wherein 
11 is selected from the group consisting of He, Pro, Ala, Val, Leu, and norLeu; 
R2 is selected from Tyr and Tyr(P0 3 ) 2 ; and 
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R3 is Phe, or is absent; and 

(b) instructions for using the amount effective of active agent to enhance bone^d 
prosthesis implantation in a mammal. 

38. The kit of claim 37 wherein the active agent is selected from the group consisting of SEQ 
5 ID NO:l, SEQ ID NO:4, SEQ ID NO:24, SEQ ID NO:31, SEQ ID NO:32, S£Q ID NO: 33, SEQ 

ID NO:41, and SEQ ID NO: 45. 

39. The kit of claim 37 further comprising an amount effective fof enhancing bone repair in 
the mammal of at least one compound selected from bone ^morphogenic protein-2, bone 
morphogenic protein-4, bone morphogenic protein-6, bone morphogenic protein-7, transforming 

10 growth factor-beta, insulin-like growth factor, and parathyroid hormone. 

40. The kit of claim 37 further comprising! meads for delivery of the active agent. 

41. A method for enhancing cartilage repigMin a mammal, comprising the administration of 
an amount effective to enhance cartilage ippajr to the mammal of at least one active agent of the 
formula 
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42. 



Rl -R2-R3-R4-R5-His-Pro^6, wherein 
Rl is selected from thef^roup consisting of Hydrogen, Gly, and Asp; 
R2 is selected fronf the group consisting of Arg, Citron, or Ornithine; 
R3 is selected^om the group consisting of Val, lie, Ala, Leu, and norLeu, or Pro; 
R4 is seletted from Tyr, Tyr(P0 3 )2, and Ala; 

R5 is/selected from the group consisting of He, Ala, Val, Leu, and norLeu; and 

is Phe, He, or is absent. 
'A kit for enhancing cartilage repair in a mammal, comprising: 
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(a) an amount effective to enhance cartilage repair in a mammal of at least one >*tive 
agent comprising a sequence of the formula 

Rl-R2-R3-R4-R5-His-Pro-R6, wherein 

Rl is selected from the group consisting of Hydrogen, Gly, and Asp; 
R2 is selected from the group consisting of Arg, Citron, or Ornithim 
R3 is selected from the group consisting of Val, He, Ala, Leu, affC norLeu, or Pro; 
R4 is selected from Tyr, Tyr(P0 3 ) 2 , and Ala; 

R5 is selected from the group consisting of He, Ala, V^C Leu, and norLeu; and 
R6 is Phe, He, or is absent; and 

(b) instructions for using the amount effective of active agent for enhancing cartilage 
repair in a mammal. 




43. An improved method for attachme: 
tissue in a mammal, comprising the 



Ld fixation of cartilage implants to bone or other 
itration of an amount effective for attaching and 



fixing cartilage implants to bone orj 
15 formula 



ler |ssue in a mammal of at least one active agent of the 



Rl-R2-R3-R4-R5-His-Pro-R6, wherein 

Rl is selected Mm the group consisting of Hydrogen, Gly, and Asp; 
R2 is selected from the group consisting of Arg, Citron, or Ornithine; 
R3 is selected from the group consisting of Val, He, Ala, Leu, and norLeu, or Pro; 
R4 j/selected from Tyr, Tyr(P0 3 ) 2 , and Ala; 

is selected from the group consisting of He, Ala, Val, Leu, and norLeu; and 
R6 is Phe, He, or is absent. 
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44. A kit for improved attachment and fixation of cartilage implants to bone or other tissue, 



comprising: 

(a) an amount effective to attach and fix a cartilage implant to bone or otheMissue in 
a mammal of at least one active agent comprising a sequence of the formula 
Rl-R2-R3-R4-R5-His-Pro-R6, wherein 

Rl is selected from the group consisting of Hydrogen, Gly, and Asp: 
R2 is selected from the group consisting of Arg, Citron, or Ornithine; 
R3 is selected from the group consisting of Val, He, Ala, Leu/and norLeu, or Pro; 
R4 is selected from Tyr, Tyr(P0 3 ) 2 , and Ala; 

R5 is selected from the group consisting of He, Alajfal, Leu, and norLeu; and 
R6 is Phe, lie, or is absent; and 



(b) instructions for using the am< 
attach and fix a cartilage implant to bone or ol 



it^raective of active agent amount effective to 
ftssue in a mammal. 



45. An improved medium for the yuljpe of chondrocytes wherein the improvement 
comprises contacting the cells wijjh an amount effective to accelerate proliferation of 
chondrocytes of at least one actiWagent comprising a sequence of the formula 
Rl -R2-R3-R4-R5-m^o-R6, wherein 

Rl is selected frop^e group consisting of Hydrogen, Gly, and Asp; 
R2 is selectecLfrom the group consisting of Arg, Citron, or Ornithine; 
R3 is selected from the group consisting of Val, He, Ala, Leu, and norLeu, or Pro; 
R4 i^felected from Tyr, Tyr(P0 3 ) 2 , and Ala; 

is selected from the group consisting of He, Ala, Val, Leu, and norLeu; and 
R6 is Phe, He, or is absent. 
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46. A kit for the culture of chondrocytes, comprising 

(a) an amount effective to accelerate proliferation of chondrocytes ofj& least one 
active agent comprising a sequence of the formula 

Rl-R2-R3-R4-R5-His-Pro-R6, wherein 
Rl is selected from the group consisting of Hydrogen, Gly, and 
R2 is selected from the group consisting of Arg, Citron, or Ornithine; 
R3 is selected from the group consisting of Val, He, Al^Leu, and norLeu, or Pro; 
R4 is selected from Tyr, Tyr(P0 3 ) 2 , and Ala; 

R5 is selected from the group consisting of Ile,^la, Val, Leu, and norLeu; and 
R6 is Phe, He, or is absent; and 

(b) instructions for using the an&Mt effective of active agent amount effective to 
accelerate proliferation of chondrocytes. 

47. A pharmaceutical composition^ompfismg 

(a) an amount effectiWIo enhance bone repair or bone and prosthesis implantation in 
a mammal of at least one active agent comprising a sequence of the formula 

Asp-Arg-Rl-R2^[^His-Pro-R2, wherein 

Rl is selected from the group consisting of He, Pro, Ala, Val, Leu, and norLeu; 
R2 is selected from Tyr and Tyr^Oi)i\ and 
R3 is Phe, or is absent; and 

(b) / an amount effective to enhance bone repair or bone and prosthesis implantation in 
a mammal of at least one compound selected from bone morphogenic protein-2, bone 
morohogenic protein-4, bone morphogenic protein-6, bone morphogenic protein-7, transforming 

rowth factor-beta, insulin-like growth factor, and parathyroid hormone; and 
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(c) a pharmaceutically acceptable carrier. 
48. A pharmaceutical composition comprising 

(a) an amount effective to enhance bone repair or bone and prosthesis implanfation in 
a mammal of at least one active agent comprising a sequence consisting of aj/least three 
5 contiguous amino acids of groups R ! -R 8 in the sequence of general formula I 

rLr 2 .r 3 .r 4 .r 5 .r 6 .r 7 -r 8 

in which R 1 and R 2 together form a group of formula 
X-R A -R B -, 

wherein X is H or a one to three peptide group, or^s absent, 
10 R A is suitably selected from H, Asp, Glu,y&sn, Acpc (1-aminocyclopentane 

carboxylic acid), Ala, Me 2 Gly, Pro, Bet, Glu(NH$^Gly, Asp(NH 2 ) and Sue, 

R B is suitably selected from Ar|,^ys/AJa, Orn, Citron, Ser(Ac), Sar, D-Arg and 

D-Lys; 

R 3 is selected from the grougf Assisting of Val, Ala, Leu, norLeu, He, Gly, Pro, 
15 Aib, Acpc and Tyr; 

R 4 is selected frojn the group consisting of Tyr, Tyr(PC>3)2, Thr, Ala, Ser, 
homoSer and azaTyr; 

R 5 is selected from the group consisting of He, Ala, Leu, norLeu, Val and Gly; 
R 6 is Bis, Arg or 6-NH 2 -Phe; 
20 R^ Pro or Ala; and 

R° j^T selected from the group consisting of Phe, Phe(Br), He and Tyr, excluding 
sequences including R 4 as a terminal Tyr group, or is absent; 
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(b) an amount effective to enhance bone repair or bone and prosAg§k^implantation in 
a mammal of at least one compound selected from bope^liiorphogenic protein-2, bone 
morphogenic protein-4, bone morphogenic pF^j^^Mbone morphogenic protein-7, transforming 
growth factor-beta, insulin-like ^oj^flactor, and parathyroid hormone; and 

(c) ,,,^^^^ acceptable carrier. 
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